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FIGURE 1A 
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FIGURE 1B 



13 51 ACGATACCTA 73CAGGTGCC CAAATGAATT TACTGGTGAT CGCTGCCAAA 

14 01 ACTACGTAAT GGCCAGCTTC T AC AAG CAT C TTGGGATTGA ATTTATGGAA 
14 51 GCTGAGGAAC TGTACCAGAA ACGGGTGCTG ACCATAACTG G C ATTTG CAT 
1501 TGCTCTTCTA GTAGTTGGCA TCATGTGTGT GGTGGCCTAC TGCAAAACCA 
1551 AGAAGCAGAG GAAAAAGTTG CATGACCGCC TTCGGCAGAG CCTTCGCTCA 
16 01 GAGAGGAACA ACGTTATGAA CAT GG C AAAT GGGCCACACC ACCCCAACCC 
16 51 ACCACCAGAC AATGTCCAGC TGGTGAATCA GTACGTTTCA AAAAACATAA 
1701 TCTCCAGTGA ACGTGTCGTT GAGCGAGAAA CCGAGACCTC GTTTTCCACA 
1751 AGCCACTACA CCTCAACAAC TCATCACTCC AT G AC AGT C A CCCAGACGCC 
18 01 TAG C C AC AG C 7GGAGTAATG GCCATACCGA AAGCATTCTC TCCGAAAGCC 
18 51 ACTCCGTGCT CGTCAGCTCC TCAGTGGAGA ATAGCAGGCA CACCAGCCCA 
1901 ACAGGGC C AC GAGGCCGCCT CAATGGCATT GGTGGGCCAA GGGAAGGCAA 
1951 CAGCTTCCTC CGGCATGCAA GAGAGACCCC TGACTCCTAC CGAGACTCTC 
2 0 01 CTCACAGTGA AAGGTATGTC TCAGCTATGA CCACACCAGC TCGCATGTCA 
2 051 CCCGTTGATT TCCACACTCC AACTTCTCCC AAGTCCCCTC CATCTGAAAT 
2101 GTCACCACCA GTTTCCAGCT TGACCATCTC CATCCCTTCG GTGGCGGTGA 
2151 GTCCCTTTAT GGACGAGGAG AGACCGCTGC TGTTGGTGAC CCCACCACGG 
22 01 CTGCGTGAGA AGTACGACAA CCACCTTCAG CAATTCAACT CCTTCCACAA 

22 51 CAATCCCACC CATGAGAGCA ACAGTCTGCC ACCCAGTCCT CTGAGGATAG 

23 01 TGGAGGATGA AGAGTATGAG ACCACGCAGG AGTACGAACC AG C AC AGG AG 
2351 CCTCCAAAGA AACTCACCAA CAGCCGGAGG GTGAAAAGAA CAAAGCCCAA 

24 01 TGGCCATATT 7CCAGCAGGG TAGAAGTGGA CTCCGACACA AGCTCTCAGA 
24 51 GCACTAGCTC TGAGAGCGAA ACAGAAGATG AAAGAATAGG TGAGGATACA 
2 501 CCATTTCTTA GCATACAAAA TCCCATGGCA ACCAGTCTGG AGCCAGCCGC 
2 5 51 TGCATATCGG CTGGCTGAGA ACAGGACTAA CCCGGCAAAT CGCTTCTCCA 

2 6 51 CCTATTGCTG 7 AT AAG AC AT AAACAAAACA C AT AG ATT C A CATGTAAAAC 
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2 7 01 TTTATTTTAT ATAATGAAGT ATTCCACCTT TAAATTAAAC AATTTATTTT 

2 7 51 ATTTTAGCAA TTCCGCTGAT AGAAAACAAG AGTGGAAAAA GAAACTTTTA 

2 8 01 TAAATTAAGT ATACGTATGT ACAAATGTGT TATGTGCCAT ATGTAGCAAT 

2 851 TTTTTACAGT ATTTCCAAAA TGGGGAAAGA TATCAATGGT GCCTTTATGT 

2 901 TATGTTATGT TGAGAGCAAG TTTTGTACAG CTACAATGAT TGGTGTCCCG 

2 951 TAGTATTTTG CAAAACCTTC TAGCCCTCAG TTGTTCTGGC TTTTTTGTGC 

3 001 ATTGCATTAT AATGACTGGA TGTATGATTT GCAAGAATTG CAGAAGTCCC 
3 0 51 CATTTGCTTG TTGTGGAATC C C C AG AT C AA AAAGCCCTGT TATGGCACTC 
3101 ACACCCTATC CACTTCACCA GGAAAAAAAA AAAATCAAAA AAAAAAAAAA 
3151 AAAAAAAAGA AAAGAAAGAG AAAAAAGAAA AGAAAAAGAA AAAAAAAGCT 
3201 GAAAAAATAA AA 
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FIGURE 7 



Developmental Northern of ARIA 
and nARIA in the chick hindbrain 
and cerebellum 
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FIGURE 13A 
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FIGURE 15 
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no treatment=sympathetic neurons alone 

'Pre-treatment of sympathetic neurons with presynaptic input-conditioned media+various oligos 
mmAS=mismatch antisense control 
nARIA AS=nARIA specific antisense oligonucleotides 
ARIA AS=ARIA specific antisense oligonucleotides 
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Anterograde (Input) and Retrograde (Target ) co regulation of 
nAChR expression utilize distinct ( - additive) mechanisms. 



nAChR mRNA were assayed from synapticaily naive SyNs (E9 
chick) in vitro. Conditions indicated & presented as fold change 
relative to E9 SyMps (3 1). n= (from top):49. 51. 17, 31, 6 
; experiments of each condition. Single ceii qPCR following 
I electrophysioiogy. data corrected for amDlificanon efficiency & actin 
; standard ( & Prog.: A2) A RNase protection assay of E8 vs. E21. j 
; corrected for neuron numoer and actin standard + heart taraet data; 
# kidney target data (see Aim 2 Progress) 



2 3 



.:3t. 



; 2.= . : i 



x 
"O 

CO 

co 
o~ 
co 

(-1 

o 



CO 

3 
FT 

3" 

rT 
o 



3 


<* 


SI 






<"*\ 


ft) 










> 






>•<: 






CO 




CO 
















CO 



-o 



cr Si 



03 

E 

3 
> 

o 

3" 
3J 

co 

CD 

5' 
o 

5 

o 

cn 
G_ 

rT 

o 
(-•■ 

0) 
O- 

o" 
o 

CO 

*< 

01 
O 

to 

3 
CD 
CO 

CO 



3 r 

> r 
o a 
3* ro 

_ o 

^3 3 • • 

°- S- -ri 

=r ~ ^ 
§ 5 c 

^| 

5 i § 

o O 



MM* 



O O 

3 3 

> fD 

O 3 

3* CO 

3) ~ 

£ CO 

a a 

3 co 

CO — 
r- 

5- o 

(V • 

00 21 

1 o 

3 a- 

^ £t 

__ CD 

3 GL 

o -< 

OJ Z3 

a. a) 

cr i/) 

< ™ 

z: < 

5' — 

"6 oo 



^. CO 

5 ST 

°- 3 

CO OJ 
O "O 

c 



cr 
ro 

a? 

o 

o 

co 



o 

3 
> 

o 



(/) 

ST 



> 

o 



o = 



CO 

^ 3 

— 3 cr 

oo o 

s s 2 

-o a- O 

o ■< t 

3 

cu 

T3 



400 pA 



\ 



m 

«n 

■< 





n 
2 



ACh ELICITED CURREN' 
ivs E9 SyN 

- *w L- -.•> ff 




E9 SvN 
CR0-NRG 



5 m 

zj -I 

O 3 

z m 

>!• 

O 5 

? m 

Z CD 

c 9 

m O 

m § 

D O 



_ x 



o 



2^ 



- 3 z 



^ CO 



"O 3 

co - i 



O r: 



O 



3 tf> 
3 

ft) CO 

< r- 

Cl Cl 

O 3: 

u/ cn 

> ^. 

co 2 



ro o 



S 3 

> r> 

— . a. 3r 
a 5" w 

C 3"*< 

a §■ 3 
3 S. a 

<(-)-• 

pS ° 

c » § 

r o § 

w > 

W CO 
o % 

3 ft) 

co 

3 



x x O £ 

|oc : " 

> > o r> o 
o> w O 5 



=■ m 
|- 2. 
cr — 

^ CD 

cx> - — - 

CL 

a- 2 

o 9 

O 33 

±Q 

33 to 
CO C 



CO 
-< 



ACh EUCrTED CURRENT 
(vs E9 SyM AJ.ONE) 




n 
x 



3) O = 

O C ? 

> o c 

O O — • 



Z 



ACh ELICITED CURRENT 
(vs E9SvN ALONE) 



« ♦ 




CD 



# of sPSCs 5 # of sPSCs o 

z° -- -• g 





05 r 

m o 
-o o 

m £ 

Z CO 
> 3 

-o > 



X o 
> z 



a in * a 




0 5 M NaCl 
5 mM imidazole 
30 mM imidazole 



97.4 kC . \ 

66 kC . 
60 kC - 



MW 12 34 5 S 7^. 8 9 

P-TYR ' 

P185 — ? \ ' « 



7^ 8 9 

/// 



uo 



i ! 



FIG P1-2 CRD-NRG biochemistry 

Purification of recombinant CRD NRG 

(-75%; Lane 8. -55 kD. by ) and 

assay of enriched P185 P-tyrosine activity. 
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Fig P1-3 VMN axons, within target 
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Fig. P2-2 Target specific 
regulation of synaptic nAChR 
channels in innervated SyMp 
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Table A1-1. The profile of nAChR subunit gene 
expression in the visceral motor & medial habenula 
nuclei changes during in vivo synaptoqensis. — 

! a3 | a4 I a5 | a7 ! p2 



Vise. Motor 

E18 vs. PO. mouse 
E 9 vs. E18. chick 
Med. Habenula 
E16 vs. PO. mouse 
E 11 vs. E1 7 chick 



t 



t t 



qPCR assay of chick tissue extracts: mouse data 
from "side-by-side" in situ assays ( , Methods). 
ND: not determined: - no chang e or low signal. 



FIG A1-1 : The profile of nAChR subunit gene j 
expression in presynaptic VMN and MHN 
neurons is strongly regulated by interaction 
with neuronal targets in vitro. 




nAChR subunit mRNA levels were assayed by qPCR of 
chick neurons in vitro r synaptic partners.. The levels of 
subunit mRNA in synapticaiiy naive" neurons is set to 1 . 



Sample recordings of 
mouse nAChRs 



Fig A1-2 Mapping postsynaptic 

"hotspots" by VC recording : 

WCR and tests at 5 sites of n-n contact reveals 
oost-svnaDtic hotsDOt areas of aaonist resoonse. 




Mapping presynaptic nAChR "hotspots" by 

fura2-imaoing of nicotine-elicited [Ca2+] 

transients. Nicotine (1uM) was applied at 25 
areas eliding increased [Ca] at 10 presynaptic 
hotspots (re z filled ctrdes & □ in C) . Blue /open 
circles areas tested, - after Mn quench. 





Internal Mn oerfusion of postsynaptic n. (A: & 
pseudo color purple) Quenches somatic signal 
(B) and unveiis presynaptic fibers (C; & yellow / 
green) caiib: 0.2 fluor units x 20 sees) 
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TABLE 
A1-2 
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"Amygdala" refers to 2 major cholinoceptive subregions: the basoiaterai nucleus 
(BLA), and the Nucleus of the lateral olfactory tract nuclei (NLOT). (gc)= growth cone 
tipped AChE + fibers ND= not determined. 



Ra A1-3 in vitro innervation of IPN by MHN alters the profile of 
nAChR su bunits expressed and increases the magnitude of 
nAChR-mediated currents 
A. B. 

IPN alone 
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Fig A1-5: Nicontine induces robust synaptic facili- 
tation: slice-patch recording from PO mouse IPN (B) 
Neurons are dye filled for subsequent re-location (A) 
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Fig A1-4" Cholinerg ic flbers exit 

mouse MHN mir.rtvexplantS (VAT+. 

red). Contacts with IPN MAP + 
dendrites are common (green). 
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Mouse" in vivo data refers to preliminary in situ analyses. Ail in vitro 
data refer 4o qPCR a s s ay s . -no A ; f*o-Gbaft§e +n ^subunrt levels. ND= 
not determined ; - or ? measurement uncertainty due to low "n" or low 
levels of expression. Also see Fig A2-2; 



Fig A2-1 Recombinant CRD-NRG alters 
profile of nAChR subunit genes expressed 
in chick MHN neurons 




nAChR subunit mRNA leveis were assayed by 
qPCR of chick MHN neurons in vitro, treated (24 
hrs) with rCRD-NRG or mock- The leveis of subunit 
mRNA in mock treated neurons is set to 1 . 



Fig A2-2 CRD-NRG signaling may be 
required for expression &7or targeting 
of presynaptic nAChRs in CNS neurons 



A. CONTROL / MM OLIGO 



Nic 500 nU 



• r r 1 

B. CRD-AS 



) 5 1 

LL ■ 

c 6 

CO 

a. 

UJ ,j 




s.: * ,->o 

\C SCO «M 



T 



-6-0 : SC TO 

TIME (sec) 



(A) .Control: presynaptic nAChRs are present at 
VMN - SyMp synapses, as detected by 
increased sEPSC frequency (synaptic 
facilitation) wrth applied nicotine. (B)Trearment 
of VMNs with CRD-NRG AS-. (43 hrs) blocks 
nicotine-induced facilitation, although baseline 
synaptic activity ( sEPSC freq. without nicotine) 
is unaffected. MM = mismatch (controO oligo 




Fig A2-3 CRD-NRG ennances axonal targeting of 
(AdV -tagged ) c-4 containing nAChRs in MHN neurons 



+ CRD-NRG 




After Adenovirus mediated gene transfer of a4- FLAG in MHN 
FLAG- nAChRs are seen only on the soma of control I neurons 
whereas in CRD NRG treated (24 hrs). neurons. FLAG 
nAChRs are detected in MAP-minus neurites 
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Fig A3-1 Nuclear targeting of NRG-CYT 
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Addition of erbB expressing cells (a t a ) or 
activation of PKC (b,b') induces nuclear 
targeting of the cytoplasmic (CYT) domain 
from a full length NRG or a NRG 
transmembrane (TM) + CYT chimera 
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FIGURE 3(C) Wolpowitz et < 
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